Microdosimetry of X-ray-irradiated gold nanoparticles.
The use of contrast agents, particularly those made of high atomic number elements like gold nanoparticles, to enhance the X-ray absorption properties of tissue has recently gained attention in the context of radiotherapy treatments. Because these contrast agents alter the secondary electron field in the irradiated medium by adding an Auger electron component, it is necessary to determine the change in the microdosimetric spectra brought about by the incorporation of such agents. Using Monte Carlo simulation, it is shown that the linear energy transfer and the beam quality factor in the vicinity of a gold nanoparticle irradiated with kilovoltage X-ray beams increase substantially when compared with irradiation without the gold nanoparticles present.